Heat stress protects the perfused rabbit heart from complement-mediated injury.
We determined if heat stress induction of heat shock protein (HSP) 70 modulates complement activation in an experimental model of xenograft rejection. Male New Zealand White rabbits were heat stressed (core body temperature to 42 degrees C for 15 min; n = 9). Control rabbits (n = 13) were not exposed to heat stress. Hearts were removed 18 h later and perfused by the Langendorff method. After equilibration, human plasma (source of human complement) was added to the perfusion medium. Hemodynamic variables recorded during perfusion with human plasma were improved in hearts from heat-stressed animals compared with control hearts. Assembly of the soluble membrane attack complex was reduced in the interstitial fluid effluent from the heat-stressed hearts. Electron microscopic evidence of ultrastructural changes was attenuated in the hearts from heat-stressed rabbits. Myocardial tissue from heat-stressed animals exhibited an increase in inducible HSP 70 that was virtually absent in the hearts of control rabbits. Previous whole body hyperthermia protects the rabbit heart against the detrimental effects of heterologous plasma, suggesting that heat-stress induction of HSP 70 limits the extent of complement activation by a discordant vascularized tissue (xenograft). Induction of heat stress proteins by the donor organ might be an important mechanism affecting the outcome of xenograft transplants.